Brain natriuretic peptide in plasma, atria, and ventricles of vasopressin- and phenylephrine-infused conscious rats.
To evaluate the mechanisms of brain natriuretic peptide (BNP) gene expression, we determined the effect of acute cardiac overload (from 30 min to 4 h) on atrial and ventricular BNP mRNA levels in normal and hypertrophied myocardium. Arginine8 vasopressin (AVP; 0.05 microgram/kg.min) and l-phenylephrine (PHE; 20 micrograms/kg.min) were infused iv to increase cardiac workload in conscious spontaneously hypertensive rats (SHR) and Wistar-Kyoto (WKY) rats. At the age of 10-22 months, during the established phase of ventricular hypertrophy, baseline BNP synthesis was increased in the hypertrophic ventricular cells of SHR, as reflected by about 2-fold (P < 0.05-0.001) elevation of levels of immunoreactive BNP (IR-BNP) and BNP mRNA. Intravenous infusions of AVP and PHE increased mean arterial pressure, plasma IR-BNP levels, and ventricular BNP mRNA levels within 1 h of pressure overload; peak levels of BNP mRNA were reached at 4 h. The increase in BNP mRNA levels was slightly greater in the epicardial (2.0- to 2.6-fold; P < 0.01) than in the endocardial layer (1.9- to 2.0-fold; P < 0.01) of the left ventricle. The rapid stimulation of ventricular BNP mRNA synthesis induced by AVP and PHE was accompanied by the simultaneous activation of left atrial BNP gene expression. Left atrial BNP mRNA levels were increased significantly in response to 1-h infusions, and values peaked in both the AVP- and PHE-infused SHR at 2 h, i.e. a 3.6-fold increase in BNP mRNA levels in left atria in AVP-infused SHR, and a 2.5-fold increase in PHE-infused SHR. Right atrial BNP mRNA levels remained unchanged during drug infusion, except for a transient increase in the WKY after 30 min of infusion. The induction of BNP synthesis was also reflected by increased ventricular IR-BNP levels, whereas AVP and PHE did not affect atrial IR-BNP concentrations or contents. In conclusion, the present study shows that pressure overload rapidly stimulates BNP gene expression in the hearts of normal and hypertensive rats. Thus, locally generated BNP in the heart muscle may play a significant role in cardiac adaptation to acute changes in mechanical load.